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a b s t r a c t
Business process modelling has contradictory effects on flexibility: on the one hand, recent
approaches to process modelling in organisations have been used to pursue flexibility as a
strategic goal. On the other hand, the display of organisational practices in models and
adherence to these models might reduce the degree of organisational flexibility. In order
to shed new light on this paradox, this article adopts a sociomaterial analytical approach
based on the Actor-Network Theory to develop a multidimensional understanding of flex-
ibility as a relational effect of sociomaterial networks. A case study, carried out of a process
modelling project within a large aircraft maintenance corporation, shows that the influ-
ence of process modelling on flexibility is not confined to the elements explicitly modelled
in the diagrams (‘what’), but also span informal aspects of work practices (‘how’) and the
extent of accountability in the organisation (‘who’). Therefore, the relative degree of flex-
ibility that emerges from process modelling should be analysed along each dimension pro-
duced within the sociomaterial networks of the organisation.
 2015 Elsevier B.V. All rights reserved.
Introduction
In recent decades, the concept of ‘business process’ has gained popularity and become widespread as a basic construct for
structuring organisational work in conjunction with information systems. The process-based approach attracted a great deal
of attention in the 1990s, when radical business process re-engineering was associated with Enterprise Resource Planning
systems (Davenport, 1990; Hammer, 1990). However, it was often observed that business process reengineering achieved
contradictory results (Boudreau and Robey, 1996) and paid insufficient attention to flexibility (Fitzgerald and Siddiqui,
2002; Melao and Pidd, 2000). As a result, in recent years there has been the dawn of a so-called ‘third wave’ of Business Pro-
cess Management (BPM) (Chang, 2006; Smith and Fingar, 2003; Weske, 2007). This more recent generation is attempting to
draw on the combined benefits of past process management approaches by relying upon Business Process Management Sys-
tems (BPMS) to model and manage processes with a view to improving the flexibility of organisations, i.e. their capability to
adapt to new conditions and situations (Pentland et al., 2012).
One of the core activities in BPM projects is the modelling of work practices in the form of diagrams, which is mostly car-
ried out by using a flowchart-like, graphical notation such as the Business Process and Modelling Notation (OMG, 2011).
These diagrams define the activities of a process and their mutual relations in a way that allows the prescribed activity
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sequencing to establish restrictions that must be observed in social practice. As a result, the effects of process modelling on
flexibility appear to be paradoxical: on the one hand, recent approaches to process modelling in organisations have clearly
given prominence to flexibility as a strategic goal (Chang, 2006; Pentland et al., 2012; Smith and Fingar, 2003; Weske, 2007).
On the other hand, the display of organisational practices in models and adherence to these models, whilst reducing com-
plexity by improving transparency and efficiency, can also reduce the degree of flexibility (Cobb, 2005; Rolf, 2008; van der
Aalst et al., 2009). This is because the fixed nature of the process activities that results from modelling, can prevent the
organisation from responding to new and unforeseen situations. This paradoxical role of process-based Information Systems
as enablers and disablers of change (Boudreau and Robey, 1996) is related to the classic topic in organisational research of
the contradictory desire of increased flexibility and decreased complexity (to improve efficiency) (Tienari and Tainio, 1999;
Weick, 1979), and was approached by several recent studies on information systems in organisations (Boudreau and Robey,
1996; Fitzgerald and Siddiqui, 2002; Hanseth et al., 1996; Pentland et al., 2012).
However, whilst most of these existing studies seek to account for the role of ‘Information Technology’ or ‘Information
Systems’ in general, the focus of this article lies in specifically investigating the role played by business process diagrams,
also called business process models, with regard to their implications for organisational flexibility. This follows recent calls
for more nuanced and ‘sociomaterial’ views on the role of artefacts in organisational practices (Cecez-Kecmanovic and
Galliers, 2014; Leonardi, 2011; Orlikowski and Scott, 2008). Given the limited knowledge that exists on how the goal of flex-
ibility can be reconciled (or not) with the modelling of business processes in the organisational praxis, this article aims at
bringing further understanding to the following central question: what are the effects of process modelling on organisational
flexibility from a sociomaterial perspective?
In pursuit of this goal, the Actor-Network Theory (Akrich, 1992; Callon, 1991; Latour, 1999, 2005) is adopted as a socio-
material lens to conduct an empirical study of a process modelling project within a large aircraft maintenance corporation. It
is argued here that the analysis of the actor-networks built around process models can provide an improved understanding
of the relationship between process modelling and flexibility. This study builds upon preliminary works (de Albuquerque,
2012; de Albuquerque and Christ, 2012, 2014), extending them by further elaborating on the analytical approach and pre-
senting a more detailed analysis of the case, thus seeking to make three key contributions to the literature. Firstly, it presents
a sociomaterial analytical approach that draws on the Actor-Network Theory (ANT) to understand the effects of process
modelling on flexibility with a specific consideration of the role of process diagram artefacts. Secondly, it provides a multi-
dimensional understanding of flexibility as a relational effect of sociomaterial networks, which is able to account for the con-
tradictions observed in practice. Thirdly, the analysis of the case reveals that the effects on flexibility may go beyond the
explicit content of the process diagrams and alter the extent of accountability in an organisation.
The remainder of the article is structured as follows: Section ‘The paradox of business process management: the tense
relationship between process modelling and flexibility’ sketches the background for this research, whereas Section ‘Actor-
network theory as a sociomaterial lens to understand process modelling and flexibility’ presents the ctor-Network Theory
and lays down the analytical approach for this research. Section ‘Research approach and empirical setting’ describes the
research design and methodology employed, as well as the case study carried out. Section ‘Case findings’ presents and anal-
yses the findings. Section ‘Discussion’ discusses the results obtained vis-à-vis extant research as well as their implications for
practice. Lastly, Section ‘Conclusion’ concludes the study with some final remarks.
The paradox of business process management: the tense relationship between process modelling and flexibility
Business process diagrams (BPD), also called business process models, are often used to depict work practices as a basis
for automation, which is operated by different types of computerised information systems (notably, Enterprise Resource
Planning and Business Process Management Systems). Taking this into account, process diagrams can be considered to form
the missing link between the ‘social world’ of organisational routines, and the ‘technical world’ of IS artefacts (de
Albuquerque and Christ, 2014). Correspondingly, process modelling has often been studied either from a technical perspec-
tive (e.g. to define workflowmethods and software tools), or a social perspective (e.g. in the study of organisational routines).
The discourses about flexibility in business process modelling can thus be found both in more technically-oriented areas, as
well as in socially-oriented approaches. These discourses are discussed in the next section, as a basis for understanding the
more recent move towards a sociomaterial perspective.
Flexibility as a ‘technical’ or ‘social’ property
In the technically-oriented research community, several authors have sought to analyse in what way flexibility can be
achieved in business process management (Nurcan, 2008; Regev et al., 2006; Soffer, 2005; van der Aalst et al., 2009). The
way flexibility is understood in this research community is defined well by Nurcan (2008, p. 378) as reflecting ‘‘the ability
that the support systems have to take into account business changes”. Therefore, these technical studies (Nurcan, 2008;
Regev et al., 2006; Soffer, 2005; van der Aalst et al., 2009) tend to adopt a technological view of flexibility, i.e. flexibility
is considered to be a property of the technical artefacts, which must provide appropriate features for supporting it. However,
this view fails to take into account broader organisational and social implications.
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In contrast, organisational flexibility and agility are issues that have been extensively examined in organisational studies
(Tienari and Tainio, 1999), and they go beyond the scope of this study. For instance, recent research studies have highlighted
the dynamic character of organisational routines (Cohen, 2007; Feldman and Pentland, 2003; Pentland and Feldman, 2008):
since these are human practices, they must be carried out in a continuous way to allow routine activities (or processes) to be
undertaken and, thus, enable variations and changes to occur. However, the concern here is with the specific consequences of
using process diagrams and the bearing this has on flexibility.
In this regard, it is often assumed that there is a trade-off between flexibility and process modelling, i.e. that the formal-
isation of aspects of work practices into process models can enhance control and predictability, but this can only occur at the
expense of a loss of flexibility (Cobb, 2005; Rolf, 2008; van der Aalst et al., 2009). Based on this premise, Rolf (2008) proposed
the concept of ‘formalisation gaps’: when adopting process-based information technologies, organisations should keep in
mind that the formalised aspects of processes will become inflexible; thus, ‘gaps’ should be consciously introduced by
excluding from the process models (and thus from further automation) those aspects of work practices in which there is
a need for flexibility (see also Simon et al., 2008; Wahoff et al., 2012). Hence, these studies tend to locate flexibility as a prop-
erty of the social domain of work practices and organisational routines, whilst considering that the use of technological arte-
facts such as process models will introduce rigidity into the organisation.
In contrast, some other IS researchers address the relationship between business process management approaches and
flexibility in a more differentiated fashion (Boudreau and Robey, 1996; Fitzgerald and Siddiqui, 2002; Pentland et al.,
2012). Boudreau and Robey (1996) investigated contradictions associated with Business Process Reengineering (BPR), which
include issues related to flexibility, advocating the use of theories that incorporate a logic of contradiction, which is able to
account for the ‘‘opposing forces [that] interact to cause resulting solutions that are only partially predictable” (Boudreau
and Robey, 1996, p. 54). Fitzgerald and Siddiqui (2002) differentiate between various kinds of changes that must be accom-
modated in BPR, based on which they define the following concepts of flexibility: (a) manufacturing (e.g. coping with
changes in processes), (b) architectural (e.g. enabling usages other than initially foreseen), (c) IS-IT (e.g. capacity to predict
changes), and (d) strategic and organisational (e.g. capacity to adapt to changes in the environment). Pentland et al. (2012)
theorise about unintended consequences of using Business Process Management Systems (BPMS), which, in contrast to BPR
projects addressed by the previous studies, are explicitly aimed at enabling firms to quickly assemble and reconfigure exist-
ing business processes for enabling organisational agility. They argue that the routinisation and dependency that result from
using BPMS may actually reduce agility at the firm level, even if there is increasing process-level flexibility (Pentland et al.,
2012). However, despite offering more differentiated perspectives, none of these studies provides analytical instruments for
addressing the concrete outcomes that the use of process diagram artefacts brings about for the various types and levels of
flexibility.
Moving towards a sociomaterial perspective on flexibility
Underlying most of the research studies reviewed in the previous section, there is an assumption that formal artefacts
(e.g. process models) and enacted organisational practices (e.g. business processes) belong to distinct and detached domains
of reality: whereas the former are affiliated to the technical realm of mechanical determinism, the latter form a part of the
living world, and are the locus of human agency and interpretation. Formalisation/control and flexibility are thus regarded as
mutually exclusive objectives, which are often represented as the antithetical poles of a one-dimensional axis (de
Albuquerque, 2009). As a result, each step in the direction of more documentation/formalisation means a corresponding loss
of flexibility. However, this one-dimensional view of flexibility, as opposed to formalisation in process models, is not able to
account for the complexity of the situation found in practice, since human activity is closely intertwined with technical and
formal artefacts.
To overcome these limitations, recent studies in the field of ‘sociomateriality’ in organisational studies and IS (Cecez-
Kecmanovic and Galliers, 2014; Leonardi, 2011; Leonardi and Barley, 2008; Orlikowski and Scott, 2008) have drawn on
research in the field of Science and Technology Studies (e.g. Barad, 2003; Latour, 2005; Rouse, 2002) to question the afore-
mentioned premises. These scholars have argued that before the relationship between technology and organisational prac-
tices can be fully understood, there is a need to question the validity of the dichotomy between the ‘social’ and ‘material’, and
recognise the significance of materiality in organisational practices. As Leonardi points out (2011), it is the imbrication of
human and material agencies that produce both routines and technologies. Bringing the argument to the context of this
study, the a priori fragmentation of process modelling into technical (i.e. process diagram artefacts) and social (i.e. routines)
issues fails to take full account of the sociomaterial complexity involved in achieving flexibility, which arises from the con-
stitutive intertwining and co-evolution of the postulated social and material worlds.
Hence, the increasing flexibility of routines and technologies in current organisations ‘‘affords an opportunity to look
more closely at the way in which human and material agencies change in response to one another” (Leonardi, 2011,
p. 165). D’adderio (2010) proposes that it is necessary to move beyond the widespread, simplistic and extreme views of arte-
facts as being either fully deterministic or largely inconsequential, so that full account can be taken of the role of artefacts in
the performance of routines. At the same time, it is argued here that to take full account of the role of process model artefacts
in achieving (or failing to achieve) flexibility, one must move beyond extreme and simplistic views that locate flexibility
either as a property of technology or as an exclusive property of ‘social practices’ that are devoid of materiality.
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However, apart from the general call to view the relationship between IS artefacts and flexibility in organisations from a
sociomaterial perspective, there is still a lack of investigations that seek to examine the effects of introducing artefacts such
as business process diagrams on organisational flexibility. For these reasons, it is time to take a fresh look at the longstanding
issue of the tension between standardisation/efficiency and flexibility in organisations (Boudreau and Robey, 1996; Feldman
and Pentland, 2003; Hanseth et al., 1996; Weick, 1979), here from a sociomaterial perspective, which is able to account for
the details of the role played by business process diagrams as modelling artefacts. To accomplish this, the Actor-Network
Theory is drawn on, as further explained in the next section.
Actor-network theory as a sociomaterial lens to understand process modelling and flexibility
The Actor-Network Theory (ANT) originated in the field of Science and Technology Studies in the 1980s as an analytical
approach that was designed to provide a better understanding of the relationship between technological artefacts and social
matters (e.g. Callon, 1986; Latour, 1987). Subsequently, ANT was adopted in several academic fields, and was extensively
used in IS (Hanseth et al., 2004; Walsham, 1997). The first studies of IS scholars that relied on ANT, emphasised its ability
to be specific about the relationship between IT artefacts and social practices (E. Monteiro and Hanseth, 1995) and used
ANT to analyse standardisation processes of the Internet (Hanseth et al., 1996). Later, it was applied to understand a broad
range of IS subjects from geographical information systems (Walsham and Sahay, 1999) and enterprise resource planning
software (Quattrone and Hopper, 2006), to the analysis of failures of business process changes (Sarker et al., 2006) and
human resources systems (Dery et al., 2013).
Recently, researchers in organisation studies that advocate a sociomaterial approach have highlighted ANT as being one of
the key theories of sociomateriality (Cecez-Kecmanovic and Galliers, 2014; Orlikowski and Scott, 2008). This makes ANT par-
ticularly suited to address the relationship between business process modelling and flexibility from a sociomaterial perspec-
tive, as proposed in this article.
The Actor-Network Theory (ANT) approach relies on heterogeneous, sociomaterial arrangements called socio-technical
ensembles, hybrids (Latour, 1999), or actor-networks (Latour, 2005; Law, 1992) as units of analysis. These hybrid entities
comprise both human and non-human ‘actants’ – a word borrowed from semiotics to refer symmetrically to both human
and non-human actors (Akrich, 1992) – such as people, texts, concepts, machines and so forth. As such, actor-networks
are the main building blocks for the ANT ontology, which can be called an ‘ontology of mediators’ (Latour, 1993, p. 86),
or an ontology of ‘circulating entities’ (Latour, 2005).
Following Latour (1996, 2005), ANT should be understood as a relational ontology or metaphysics, in which the entities of
the world (actors) are constitutively defined by the set of relations they have with other entities (the network). This rela-
tional ontology should not be confused with the proposition of complete equivalence between humans and non-humans,
but rather, viewed as a refusal to take for granted a priori divisions between material/technical and social features
(McMaster and Wastell, 2005; Orlikowski, 2007). Thus, ANT provides a theoretical lens that is capable of revealing the socio-
material actor-networks within which the organisational practices and business process diagrams are co-constituted.
The association of different actors to build a relatively stable network of alliances is known in ANT as ‘translation’, i.e. a
process that ‘‘relates, defines, and orders objects, human and otherwise” (Law, 2009, p. 145). It should be underlined how-
ever, that the relative stability of the associations that are translated and ‘black-boxed’ in a network is not guaranteed, but
should be seen as a precarious (Law, 1992) and uncertain (Latour, 2005) achievement that must be continuously enacted in
organisational practices. As Cecez-Kecmanovic and Galliers (2014, p. 826) point out, ANT and sociomaterial thinking is based
on a process or becoming ontology, which assumes that: ‘‘all things and events are in a constant state of emergence and that
stability is achieved only temporarily if at all”. Thus, an actor cannot be said to exist ‘outside’ of the network, because, at the
same time, it both constitutes and is constituted by the network of relations with the other actors. This implies that the
terms actor, actor-network, and actant can, in effect, be employed interchangeably (as they are in this work).
Business processes as (sociomaterial) actor-networks
Following the ANT approach, the formalisation of organisational practices that takes place in business process modelling,
can be seen as the knitting together of a heterogeneous, sociomaterial actor-network around a business process diagram. In
other words, a model artefact (i.e. an actor) is created together with a relatively stable set of relations around it (i.e. the net-
work), and is put into circulation.
This represents a departure from viewing process modelling as an abstraction in its most common connotation, i.e. the
production of impoverished representations of organisational practices that are caused by the subtraction of most aspects
of organisational reality. Rather, the sociomaterial approach of ANT regards process modelling as the addition of a new
actor-network to the organisational scene, i.e. as the creation of a model artefact that simultaneously builds a sociomaterial
network around it. Moreover, this approach entails regarding model artefacts and their putative properties (e.g. rigidity, for-
mality, durability etc.) as on-going achievements that emerge from the performance of sociomaterial networks.
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Flexibility as a relational effect of actor-networks
Before it is possible to consider how flexibility can be understood by adopting this approach and whether it can be
achieved in practice (or not), one must examine the hybrid, sociomaterial actor-networks within which the organisational
routines and business process diagrams are co-constituted. Lee and Hassard (1999) argue that ANT is a research approach
that has the advantage of being ‘blank’ enough to trace the production and removal of boundaries in current organisations,
thus being useful for understanding ‘‘how contemporary organisational flexibility, responsiveness and liveliness, whatever
they may consist of, are achieved” (Lee and Hassard, 1999, p. 402, emphasis in the original). Therefore, ANT is well suited to
account in a more nuanced way for the effects on flexibility engendered by the use of business process diagrams in organ-
isational practices.
The present investigation of flexibility which adopts an ANT approach is built on the concept of ‘irreversibility of trans-
lations’ as defined by Callon (1991). The degree of irreversibility of a network is said to depend on two things: (a) ‘‘the extent
to which it is subsequently impossible to go back to a point where that translation was only one amongst others”; and (b)
‘‘the extent to which it shapes and determines subsequent translations” (Callon, 1991, p. 150). This means that the irre-
versibility of a network inhibits its ability to change, i.e. it is antagonistic to the concept of flexibility (Hanseth et al., 1996).
The concept of ‘irreversibility’ is thus instrumental in understanding the flexibility of the sociomaterial networks in which
business process diagrams are embedded. Some previous studies used this concept to explain the resistance of change pre-
sented by the ‘frozen interests’ of human actors after they have been translated (or ‘inscribed’) into non-human actors, such
as plans (Sarker et al., 2006), standards (Hanseth et al., 1996) or computer software (Walsham, 1997). The concept of irre-
versibility is employed herein in a slightly different way, based on the premise that a business process diagram is constitu-
tively embedded in a sociomaterial actor-network. This implies that flexibility is a relational property that arises from the
sociomaterial network as a whole. Hence, flexibility cannot be analysed by only taking account of the properties of the iso-
lated constituent elements of the actor-networks involved, but consists of emergent effects from those sociomaterial
networks.
As Callon (1991) already points out, since irreversibility is by definition a relational matter, it can only be assessed when it
is put to the test. Therefore, in the analytical approach proposed here, before one is able to investigate flexibility in process
modelling, it is first necessary to identify the sociomaterial actor-networks in which business process diagrams are embed-
ded, and map their constituent elements. Following this, it must be determined whether the sociomaterial arrangement of
the network elements engenders a state of irreversibility in the translations and thus leads to inflexibility. This task can be
accomplished by examining how process actor-networks are able to deal with competing translations, i.e. how they cope
with changes that challenge the relations and associations established in the network.
Research approach and empirical setting
An in-depth case study has been carried out to investigate the effects of process modelling on the flexibility of organisa-
tions. This study adopts a qualitative, interpretive approach as a guiding principle (Klein and Myers, 1999; Walsham, 1993,
1995). As pointed out by Flyvbjerg (2006), in-depth case studies offer a narrative approach to find out the complexities and
contradictions of real life, which suggests this is an effective approach to address the contradictions underlying the effects of
process modelling on flexibility.
The case study comprises a process modelling project lead by the quality management department within a large-scale
aircraft maintenance company in Germany (henceforth called AMC). The airline business is an information-intensive indus-
try and has been described as one of the first business enterprises to adopt information technology both to increase effi-
ciency and make strategic use of information that can improve organisational flexibility (Buhalis, 2004; L. Monteiro and
Macdonald, 1996). At the same time, airline companies must operate in a tightly-regulated environment, a fact that pres-
surises them to formalise and standardise business processes. Considering this, the airline sector is particularly well suited
to be the target of an investigation into the contradictory desires for standardisation and flexibility associated with process
modelling.
Data collection
The data was collected by one of the authors over a period of approximately four years (2007–2010), as a part of a more
comprehensive project. Following the recommendations of Klein and Myers (1999), the analysis was conducted in a collab-
orative and interactive way by the authors to provide guidance on other issues that had to be addressed during the fieldwork
that followed.
The empirical material was obtained from interviews about the historical background, and the reasons for undertaking
the project. It also included direct observations carried out in several modelling workshops, and an analysis of secondary
sources. In summary, the sources of information for this research include the following: (a) 7 semi-structured interviews
with members of the quality management department, including the head of the project and two process modellers; (b) field
notes taken during the observations of several modelling workshops and tutorials about the software tool used for process
modelling; (c) e-mail interviews with the process modellers, to address questions that came up during the analysis;
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(d) several secondary documents, i.e. printed documents and instruction manuals (used for training employees about new
features and how to use the software tool), official Internet information about the company, and the official environmental
report of AMC.
Analysis
The analysis adopted the approach proposed by Latour (2005) of ‘‘follow[ing] the actors themselves or rather that which
makes them act, namely the circulating entities”. In this study, this entailed examining the empirical data and attempting to
distinguish between the different actor-networks that were constituted during the process modelling workshops of the pro-
ject. In the initial stage, this involved coding the data by making use of a ‘start-list’ (Miles and Huberman, 1994) that was
underpinned by elementary theoretical concepts: the actors, network, change, irreversibility, and flexibility. This enabled
us to identify the main actors and networks in the analysed project, as well as to disclose different ways of conceptualising
flexibility from the perspective of the organisational actors themselves. The next stage consisted of displaying the data by
providing a description of the main actor-networks identified, and establishing a connection with the different kinds of flex-
ibility. This led to abstracting and generalising the findings using the concept of ‘dimensions of flexibility’ explained in Se
ction ‘Discussion’. Finally, the proposed dimensions of flexibility were checked with the interviewees by conducting further
interviews and exchanging e-mails, with a view to improving the internal validity of the study.
The case of AMC
AMC has more than 20,000 employees and consists of a worldwide network with affiliates and subsidiaries spread around
the world. Its main commercial purpose is to assist in the technical maintenance of civil aircraft. According to the head of the
quality management department, AMC’s business process modelling project (which is analysed below) was triggered by a
technical failure in a plane during the take-off, despite the fact that it had been previously serviced by AMC. It was this inci-
dent that led the quality management department to decide to re-organise and re-establish its quality management system
based on process modelling. Until then, quality management had been regarded by people in AMC as simply an inconvenient
requirement of the aeronautical authorities. In fact, the company had a repository of interrelated documents such as oper-
ational instructions, safety measures and environmental guidelines, as well as quality management directives. These were
designed to ensure the maintenance of standards at work, but basically consisted of lengthy documents and a wide range
of assorted diagrams. These documents were drawn up by different business departments, each using its own language
and particular definitions of procedures and roles. As a result, before it was possible to find out about business processes
in different business units, it was necessary to read a large number of documents with heterogeneous graphical notations,
formats, and terminologies. Thus, it is not surprising that these documents were rarely used.
At the beginning of this study, the process modelling project had been carried out for approximately five years, and
involved several business departments based in different parts of the country. It was aimed at improving the quality of stan-
dards and making business processes more transparent and easier to manage, by gradually modelling them for each business
unit. The ultimate goal was to integrate all the organisational processes into a corporation-wide, easy-to-use ‘process map’ to
enable employees to visualise the process models – thus getting rid of the old text-based documents and non-standardised
diagrams. The process map used a graphical representation of the airport and aircraft at its highest level, from which the
business process diagrams related to specific units could be retrieved by selecting the corresponding part of the aircraft
or airplanes. The business process diagrams were drawn using a modelling software tool that relied upon standard
flowchart-like notation for depicting activities and corresponding responsible people.
Case findings
The presentation of the findings of this study is subdivided into two analytical stages. The first stage consists of an anal-
ysis of the sociomaterial process networks ‘in the making’, i.e. a closer look at the sociomaterial practices of modelling work-
shops. The second analytical stage involves looking more broadly at the sociomaterial project network as a means of
determining the emergent effects on flexibility. The next sections describe each of these stages in turn.
Modelling workshops: defining processes and owners
The modelling of business processes was carried out in workshops and conducted by a modeller from the quality man-
agement department with up to ten (generally three to six) employees as representatives of their business units, e.g. repair
personnel (on the shop floor), legal advisors (legal department) and sales staff (sales and insurance departments). The rep-
resentatives were interviewed by the modeller about the most important activities carried out, decisions made, and data
used in their daily work. On the basis of their answers, the models were designed in an interactive way using a software tool
for model editing, whilst being projected onto a big screen. Each modelling session took up to three hours, and at the end, all
the process models that had been devised were shared among the participants (by e-mail) for a final inspection and
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submission of feedback. If necessary, the participants would agree to meet again at another modelling workshop to improve
or change the model.
During the observations of modelling workshops, one central point of controversy seemed to be about what should be
documented in the business process diagrams and what should be left out. One recurring issue raised by employees is that
they would do ‘much more’ than what was depicted through those ‘boxes’ in the model:
How petty will we get? If I put everything that I do inside this now, this will turn into a huge process [diagram]. (Employee A,
during the observation of a modelling workshop).
On another occasion, when a modeller asked one of the employees to describe her activities more abstractly ‘for the sake
of clarity’, she added the following jocose commentary:
The more boxes the better! Then I can go to my boss and show him this huge process [diagram] together with my payroll. Then I
can ask him: do they match? (Employee B, during a modelling workshop).
In such situations modellers frequently argued in favour of keeping the diagrams ‘‘with around 8 activities in each row, if
we have more, then we can cut the process [diagram]” (Modeller, during a modelling workshop). This often meant that work
practices had to be represented more abstractly in the diagram by omitting some of the tasks described by employees so that
there were only 8 ‘boxes’. In rarer cases, an additional process model was created to include the activities that did not fit into
the first diagram. When asked later about the reason for this limitation of 8 activities, a modeller said this was a directive
aimed at maintaining the clarity of the diagrams by making them ‘‘fit to the screen”.
From the sociomaterial perspective of ANT, when establishing the process network in the modelling workshops, some of
the features of the work practices involved are selected and aligned with the graphical elements of the diagram, thus trans-
lating ‘what’ an employee is expected to do. All that is left out of the model becomes the question of ‘how’ these modelled
tasks are carried out. Before a diagram is drawn in a given modelling workshop, the ‘what’ and ‘how’ aspects of the corre-
sponding organisational practices are not clearly discernible. Therefore, this division into a ‘how’ and a ‘what’ is a con-
tentious issue that is negotiated by the actors – human (e.g. employees, modellers) and non-human (e.g. screen,
modelling software) – during the establishment of the process actor-network in the workshops. Here one can clearly notice
the significant role played by the sociomateriality of non-human actors – e.g. the modelling software defines the size of and
spacing between boxes, whilst the screen determines the area available for displaying the models. This role is as important as
the one played by the perceptions and interests of employees – e.g. need for recognition for their daily work – for defining
what will be translated into the ‘what’ content of the business process diagrams. Thus, the distinction between the ‘what’
and ‘how’ aspects of the organisational practices, is an important outcome of the sociomaterial negotiations during business
process modelling.
Another important result of the modelling process was the identification of ‘process owners’. Owing to the introduction of
the process-based modelling tool, each business unit had to appoint someone to play the role of process owner. The respon-
sibilities of this person were to control and regularly update the process models of the corresponding business. The final ver-
sions of the models were inspected by the process owners, who decided whether they were suitable and ready for the final
‘conformity check’. The employees of the quality management department then checked the extent to which the process
model complied with the requirements laid down by the aeronautical authority. Once this last check had been carried
out, the process was integrated into the ‘repository’ (process map) and went ‘live’ – i.e. it became publicly available and could
thus be accessed by all the AMC employees via a web-based application and also in touch-screen terminals available
throughout the shop floor.
Process owners thus played a key role in the process modelling project. They were responsible for the accuracy of the
process models, which entailed both ensuring that the model documented current work practices and seeing that every-
body’s practice in fact complied with the model. As one of the process owners interviewed stated:
When there is ambiguity, for example, when one worker executes a process differently from what is specified, and I get to know
about this, then I go to the worker and we discuss this. (Process owner interviewed).
According to the interviewees, prior to process modelling, ‘ownership’ and responsibility for specific parts of organisa-
tional practices had neither been formalised nor clearly assigned to particular employees/organisational roles. The range
of responsibilities was defined as a result of the alignment of elements of the organisation (e.g. employees, roles, tasks) with
features of the model artefacts (e.g. ‘process owner’) within the actor-networks established around process diagrams. A
clearly discernible ‘who’ aspect of organisational practices is thus another significant outcome of the sociomaterial negoti-
ations during process modelling.
Examining the irreversibility of networks: the different facets of flexibility
According to the quality management department, the whole approach of the process modelling project was based on
flexibility and the number and nature of the model processes, organisation charts and roles were all continuously changing.
The members of the quality department emphasised this dynamic feature several times in the interviews, e.g. ‘‘the process
world never stops!” Moreover, the factory floor workers interviewed confirmed the high frequency of the changes in
the AMC process models. This might initially come as a surprise, for in the strictly regulated environment of aircraft
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maintenance, most work procedures are expected to be standardised and relatively static. However, interviewees empha-
sised that incremental innovations based on small changes, are strategically important for them. As a quality coordinator
pointed out:
We need licenses for maintenance and repairs and we have a license for making improvements [. . .]. These are not real inno-
vations, but rather small changes, for example in the assembly line, and they enable us to be better than our competitors.
[Quality Coordinator interviewed]
When accommodating changes, the quality management software tool provides revision and feedback functions by
means of which any employee can request updates in the model. The requests are first checked by the process owner,
and if considered reasonable, are passed on to the quality management department for the conformity check discussed ear-
lier. After undergoing a successful check, the modified model is transferred to the repository.
Considering this, the business process diagrams remain negotiable in the project network (at least partially), providing
each of the sociomaterial process networks with a certain degree of flexibility. The channels are kept open for changes as
a result of the negotiations of representatives in the modelling workshops, and the opportunity that the software tool pro-
vides for any employee to make model update requests. This allows changes and incremental innovations that occur in the
work practices of the organisation to be reflected into the process model diagrams, and thus prevents the sociomaterial pro-
cess networks from becoming completely irreversible.
The roles played by both employees and process models in the actor-network of the project are of crucial importance to
achieve this effect of flexibility. The employees are not involved in the project network as mere ‘executers’ of the activities
depicted in business process diagrams (that could have been designed by outside experts for optimal standards). Hence,
within the sociomaterial process networks, business process diagrams act by providing guidance for practice (and not laying
down fixed rules that have to be strictly adhered to). Furthermore, the sociomaterial network explicitly includes the possi-
bility of accommodating changes by means of updates and renegotiations. The sociomaterial practice of changing the busi-
ness process actor-network thus includes both IS artefacts (e.g. function for requesting and approving updates in the
diagrams of the process management tool) and human practices (e.g. requests for changes and their verification and
approval).
Another interesting way in which changes can be incorporated into the process networks, was raised by a team leader:
Have you been to the other shop floor? They are doing everything ‘lean’ now. It’s great how they have managed to become more
productive; the figures are impressive. I want to do the same here too. [. . .] I can make the whole shop floor ‘lean’ and keep the
processes [i.e. diagrams] unchanged!
[Shop floor worker]
This apparently contradictory statement of the interviewee makes reference to the many aspects of the current work
practices which are not shown in the business process diagrams, i.e. the ‘how’ aspect of practices previously mentioned.
These features can be changed without having to alter the ‘what’ aspects, i.e. the ‘process’ as defined by the elements
depicted in the diagrams (in fact, he also listed a series of possible changes). The distinction between ‘what’ and ‘how’
aspects of work practices thus entails different degrees of flexibility. Indeed, it becomes easier to make changes in the
non-modelled, ‘how’ aspects of the work practices, since they do not have corresponding model elements (inscriptions) that
would need to be updated.
However, after a careful examination of the updating procedure described above, one is confronted with a third factor
related to flexibility. In the project network, the ways of introducing changes into process diagrams are not arbitrary, but
must follow a clearly determined procedure. The procedure to approve a change request must involve the following: (a) a
request using the software tool, (b) a sanction by the process owner, and (c) the final approval by the quality management
department. The first interesting point to note in this procedure is the degree of irreversibility that can be found in the
assignment of the process owner because unlike what occurs with the remaining contents of the process models (i.e. the
‘what’ aspects), no revision mechanism is provided for this. Additionally, each change request restates the way the owner
is linked to her/his process by making sure s/he is aware of and complies with the changes introduced into the model.
Whilst the process models are amenable to updates and provided with some flexibility, the owner assignment has a
higher degree of irreversibility in the project network. As a result, the range of responsibilities assigned to the process owner
with regard to the activities represented in his/her ‘own’ process models is much less flexible. The process owner becomes
accountable for the processes he/she owns. However, they are not accountable for all aspects of the owned processes. This is
because the project network has inscribed the area of responsibility in such a precise way, that each group of actors is only
accountable for specific aspects of the modelled processes. This fact was illustrated in practical terms by the following anec-
dote which is based on a true story related by an employee of the quality management department:
Can you imagine what goes on here when an aircraft crashes somewhere? Everybody panics and asks: have we maintained this
aircraft? What went wrong? We work with aircrafts from all over the world, and before the fact-finding committee shows up,
the first thing managers do in such a situation is to check if the corresponding processes [i.e. the process diagrams] are correct/
compliant. If they are, we can say: we did nothing wrong, some [shop floor] worker must have caused the failure. But the
opposite also holds true: if the processes are wrong, the worker can say: I only did what was written here, it’s not my fault.
[Quality Manager]
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This anecdote illustrates that the project network has a high degree of irreversibility with regard to accountability. In sit-
uations of crisis like this, many competing translations arise: Who was responsible, i.e. who should the failure be attributed
to? Here it can be seen how the actor-network of the project reduces the space for disputes about the accountability of the
actors, by making a designated group of actors answerable for a particular aspect of the modelled processes. The quality
department is responsible for ensuring that ‘what’ is modelled in the diagrams complies with official regulations. In contrast,
the process owner is accountable for the accuracy of ‘how’ the modelled activities are undertaken in practice, i.e. he/she must
ensure that the current work practices are in fact carried out in the same way (or in a ‘near-enough’ fashion) as what is
shown in the process model.
Thus, as illustrated in the anecdote above, this distribution of responsibilities provides a basis for defining ‘imputability’
for the occurrence of failures. If the model had complied with the official rules and regulations, the quality department per-
sonnel could have breathed a sigh of relief, since it could be shown that the failure was not their fault. However, the contrary
also holds true: if the process models turn out to be non-compliant with the rules, this has serious implications for the qual-
ity management department. As a result, the accountability of these two actor groups that is laid down by the project net-
work has a low degree of flexibility, as it cannot be easily negotiated.
Multiple dimensions of flexibility
On the basis of the analysis of the case in the previous section, an interpretation is proposed here concerning the effects of
process modelling for flexibility, which is able to resolve the paradox between modelling business processes and maintaining
flexibility in the organisation. This contradiction is also reflected in the empirical findings about the various facets of flexi-
bility that emerged from the analysis in the previous section, where different aspects of the processes have varying degrees
of flexibility in the project network. The concept of multidimensional flexibility is put forward as a means of making sense of
the different facets identified here. Accordingly, the relative degree of flexibility that results from process modelling should
not be regarded as a one-dimensional phenomenon, which could be expressed by a single variable along a linear scale.
Instead, flexibility effects must be analysed by taking account the different dimensions engendered by the associations that
compose the actor-network in which the process diagram is embedded.
Fig. 1 depicts the three dimensions of flexibility that emerged from the project network: (1) ‘what’ activities and relation-
ships are shown in the process models; (2) ‘how’ the modelled activities are carried out in practice; (3) ‘who’ should be
accountable for certain organisational activities. In this manner, each of these dimensions may have different (albeit cer-
tainly interdependent) relative degrees of flexibility, i.e. along each dimension the associations of the sociomaterial network
may be more or less flexible.
This multidimensional view of flexibility is based on the sociomaterial approach of ANT outlined in Section ‘Actor-net
work theory as a sociomaterial lens to understand process modelling and flexibility’. This rests on the assumption that pro-
cesses can be regarded as sociomaterial actor-networks, and that their flexibility should be assessed in terms of the degree of
irreversibility of these networks. Some of the associations of a network can prove to be more irreversible than others and,
hence, prevent the network from incorporating new ‘translations’ of a certain type. As a result, there is a reduced degree
of flexibility in one dimension of the network. However, the same network may still be able to renegotiate some of its trans-
lations or enlist other (types of) actors, and thus retain flexibility in another dimension.
This becomes clearer in the results of the analysis of the case study, summarised in Table 1. With regard to the ‘what’
dimension, i.e. the activities shown in the models, a reasonable degree of flexibility was achieved because a systematic revi-
sion of the models was possible. The decisive factors in bringing this about were the roles played by the models and employ-
ees in the actor-network. These allowed the associations in the network between the model features and organisational
actors (that ‘translate’ a certain ordering of these actors) to be reversed, i.e. renegotiated by means of revisions.
Fig. 1. Multidimensional flexibility.
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As regards to the ‘how’ dimension of the process networks, the process modelling tends to impose fewer restrictions on
the flexibility of these associations, since they are not directly related to features in the model. Nevertheless, this does not
mean that all the organisational features of the processes that are not related to elements in the diagrams, are only loosely
connected and their associations are not binding. The accountability that emerges from the project – in the ‘who’ dimension
– has proved to be very robust. In fact, the formal attribution of ‘process ownership’ and the procedure of ensuring compli-
ance (which is not explicitly represented in the diagrams) reduce the margin for disputes about the ‘imputability’ of the
actors in the event of a technical failure, i.e. it reduces the degree of flexibility when defining the extent of accountability.
Discussion
This study has attempted to make three main contributions, which are discussed in the next sections and followed by a
discussion of the implications for practice of the findings.
An analytical approach for the relationship between process diagrams and flexibility
Drawing on the Actor-Network Theory (ANT) as a sociomaterial lens, this article provides an analytical approach to
understand the effects of process modelling on flexibility with a specific consideration of the role of process diagram arte-
facts. This analytical approach allows a nuanced and precise understanding of how flexibility depends on the strength of the
associations of the different elements that are put together to build an actor-network in process modelling. Therefore, the
‘translations’ carried out when formalising process models establish some associations which are more irreversible than
others.
This analytical approach differs from and adds to previous studies in Information Systems that used ANT (e.g. Dery et al.,
2013; Sarker et al., 2006; Walsham and Sahay, 1999) and, particularly, the concept of irreversibility (Hanseth et al., 1996).
The approach presented herein entails a more fine-grained analysis of the sociomaterial networks that embed business pro-
cess diagrams, thus being able to reveal specific consequences of using diagram artefacts in the modelling of work practices
in relation to the ‘what’ and ‘how’ dimensions.
This distinction between ‘what’ and ‘how’ dimensions of work practices is in resonance with previous work. It is compa-
rable to Suchman’s distinction between plans and situated actions (Suchman, 2007), as well as the distinction between the
‘ostensive’ and ‘performative’ aspects of organisational routines (Feldman and Pentland, 2003). What is believed to be new in
this study is that, by conducting a detailed analysis of the actor-networks involved, it shows how the ANT approach can
enable us to be more specific about the sociomaterial practices that underlie the different effects on organisational flexibility
along the ‘what’ and ‘how’ dimensions.
A multidimensional understanding of flexibility
The most important contribution of this study is the development of a multidimensional understanding of flexibility as a
relational effect of sociomaterial networks. This multidimensional understanding reveals how the alignment of certain
aspects of work practices with the material features of the process models (i.e. creating the distinction between the ‘what’
and ‘how’ dimensions of the practices) has different consequences for flexibility.
In contrast with some previous studies (Cobb, 2005; Rolf, 2008; van der Aalst et al., 2009), which argue that an ‘across-
the-board’ loss of flexibility must follow on from the documentation of activities into models, the application of this under-
standing to the case at hand show that the aspects corresponding to model features (i.e. the ‘what’ dimension) were, in the
view of the actors involved, able to retain some degree of flexibility. These findings are consistent with previous studies that
pointed out the contradictory role of IT in business process reengineering as an enabler and disabler of change (Boudreau and
Robey, 1996; Fitzgerald and Siddiqui, 2002), and that process management approaches of the new generation may have dif-
ferentiated effects on different levels (Pentland et al., 2012). Furthermore, the current work adds to these studies by offering
a consideration of more recent process management initiatives, which are now explicitly aimed at flexibility, and also by
accounting for the specific role of process diagram artefacts.
A contribution is also made to the literature on sociomaterial studies of information technology in organisations (Cecez-
Kecmanovic and Galliers, 2014; Leonardi, 2011; Orlikowski and Scott, 2008), and particularly to the study of the role of arte-
facts in organisational practices (D’Adderio, 2010), by offering an analytical tool for understanding how flexibility is achieved
Table 1
Dimensions of flexibility in the case analysed.
Dimension Relative degree of
flexibility
Effects on flexibility
What Medium Although specified in the models, the contents were kept relatively flexible by the update functions
How High It is not included in the specific prescriptions of models and is not constrained
Who Low The extent of accountability is fixed for the process owners (i.e. ensuring the accuracy of the models) and quality
managers (i.e. compliance with rules and regulations)
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in the practice of process modelling. The concept of multidimensional flexibility is proposed as a theoretical contribution of
the type ‘theory for explaining’ (Gregor, 2006), which is able to address the challenge proposed by Boudreau and Robey
(1996) of accommodating a logic of contradiction in order to better understand the opposing forces that are related to organ-
isational change.
The concept of multidimensional flexibility proposed herein is in line with Weick’s argument that an ‘‘organisation can
reconcile the need for flexibility with the need for stability in several ways: by some form of compromise response, by alter-
nation between stability and flexibility, or by simultaneous expression of both tendencies in different portions of the system”
(Weick, 1979, p. 217). The concept of multiple dimensions thus demonstrates that in a given dimension there might be an
alternation (or compromise) between the stability/rigidity and flexibility of some associations (e.g. in the modelled features
within the ‘what’ dimension, and in the accountability that results in the ‘who’ dimension), whereas flexibility can simulta-
neously be achieved for some associations of the network in other dimensions (e.g. the ‘how’ factors left out of the models).
This theoretical contribution can be used by IS researchers to guide any future analysis of the complex implications of the
modelling of working practices into process diagrams, and thus provide a more nuanced and fine-grained understanding of
the contradictory flexibility effects observed in practice. In particular, future studies can apply the concept of multidimen-
sional flexibility outlined herein to analyse different project settings, so as to discover additional dimensions that are not
present in the case analysed here. Future work should also be aimed at broadening the understanding of what factors (e.
g. project type and goals, technology and approach used for modelling processes) can have an influence on particular dimen-
sions of flexibility.
Flexibility effects beyond modelled elements
The third contribution of this study results from applying the analytical approach and the multidimensional understand-
ing to the case at hand. The analysis of the case findings was able to reveal effects that go beyond the explicit content of the
models and alter the configuration of ‘who’ is accountable in the organisation. Indeed, the greatest effect on flexibility in the
analysed case was not found in the constraints arising from the modelled aspects of work practices themselves, but rather in
the extent of accountability that resulted for the different groups of actors involved in the project.
This is a new dimension of the effects of process modelling on flexibility, which is not considered in previous analyses of
flexibility in the Information Systems field (Boudreau and Robey, 1996; Fitzgerald and Siddiqui, 2002; Pentland et al., 2012),
thus pointing out concrete consequences of process modelling, which are related to micropolitical organisational issues and
thus go beyond the effects on flexibility previously observed at the process-level or firm-level. Thus, the findings also provide
empirical evidence for the theoretical claim of Pentland et al. (2012) that the attributes of processes can influence the role
that business process management systems play in an organisation by changing its political balance.
It is impossible (and not the intention here) to claim that the dimensions identified in this analysis exhaust the possible
dimensions for every process modelling project. In reality, the ‘what’, ‘how’ and ‘who’ dimensions have a general character
and are important in every project that relies on process modelling. This is because every process model can be seen as a
‘how’ of a higher-level ‘what’ in a multi-layered abstraction hierarchy (Van Nuffel and De Backer, 2012), and one can envis-
age an arbitrary disintegration of this type of relationship, depending on the degree of granularity that is negotiated in the
sociomaterial practices for describing a business process. In addition, the ‘who’ dimension is likely to be significantly affected
in every initiative involving process modelling, since the current process modelling notations include features that make it
essential to assign responsibility to a particular person, i.e. the ‘what’ aspects of organisational practices are assigned so-
called ‘roles’ and ‘process owners’. This implies that process modelling practices are able to reconfigure the sociomaterial
networks with regard to the links between the ‘what’, ‘how, and ‘who’ dimensions, and thus influence the organisational
flexibility of each dimension.
However, other dimensions not examined here may also have a significant effect on flexibility though this depends on the
configuration of the actor-networks involved. In this case, new dimensions of flexibility can be revealed by employing the
analytical approach adopted in this study. Further investigation of these dimensions in a wide range of settings and contexts
can pave the way for future research endeavours.
Implications for research and practice
The analytical approach applied here, together with the concept of multidimensional flexibility, also have important
implications for research and practice, since they can be used as a sensitising device for illuminating and dealing with flex-
ibility in practical process-modelling projects. Considering this, the concept of multidimensional flexibility proposed herein
can support the kind of ‘flexibility analysis’ proposed by Fitzgerald and Siddiqui (2002) for practical business process mod-
elling projects. In this analysis, researchers and practitioners should consider that the dimensions ‘what’, ‘how’ and ‘who’
may have distinct degrees of flexibility.
For instance, a highly structured and formalised business process, intended to be precisely followed, will prevent changes
and constrain the ‘how’ dimension, giving it a lower degree of flexibility. As for the ‘what’ dimension, the process diagrams
may be supported by a BPM software tool that is able to accommodate changes ‘on-the-fly’ during the execution of the pro-
cess (Nurcan, 2008). As long as these mechanisms are effectively incorporated into organisational practice, this may result
into a higher relative degree of flexibility in the ‘what’ dimension. Alternatively, the same process models can be used to
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implement a fixed workflow in ERP software, which requires higher organisational investments to be changed (e.g. hiring
external consultants) and may imply a lower degree of flexibility in the ‘what’ dimension.
The findings of this case study also show that the effects of process modelling on flexibility are not exclusively brought
about by the explicit elements depicted in the models; to be properly understood they should be analysed within the con-
figuration of the sociomaterial networks of each particular scenario. Each particular modelling project might engender dif-
ferent dimensions of flexibility depending on the configuration of the networks that are established around the models. The
concept of multidimensional flexibility can assist process-modelling practitioners and researchers to consider the kinds of
changes that may be required in multiple dimensions in order to achieve and/or maintain flexibility.
Indeed, as argued earlier, the introduction of formal representations in the form of process model diagrams entails a (re)-
configuration of the ‘what’ and ‘how’ dimensions of organisational practices. A series of decisions is made about including or
not a particular organisational activity in a process model. Such decisions come as a result of complex sociomaterial nego-
tiations, which may be influenced by factors such as the interest of employees to make some activities visible or invisible,
political disputes between different departments, the modelling notation and the size of the screen used for displaying the
diagrams. However, associating a particular activity with a feature of a process model also implies that this activity will
acquire the degree of flexibility of the ‘what’ dimension; whilst letting that activity out of any process model will make it
as flexible as the ‘how’ dimension. Thus, the identification of the degrees of flexibility for each dimension enables process
modellers to make more informed decisions about what should be modelled, by taking into account the outcomes of these
decisions as regards to their effects on organisational flexibility in a more precise way.
Effects on flexibility along the ‘who’ dimension also have important practical implications. As shown in this study, process
modelling may entail a reconfiguration of responsibilities and, ultimately, the extent of the accountability of individuals and
departments within an organisation. These issues are closely bound up with questions of organisational structure. Failure to
pay due attention to the effects of flexibility in the ‘who’ dimension may seriously affect the ability of an organisation to
change and adapt its structure. For instance, the lack of mechanisms to redefine ‘ownership’ and accountability as regards
different aspects of modelled practices may make it difficult to restructure the organisation’s units/departments. Thus,
organisations should not only be able to adapt to new situations by changing the formal descriptions of activities within
the process models (i.e. the ‘what’ dimension) and the informal aspects of organisational practices (i.e. the ‘how’ dimension).
They should also take into account how the responsibilities of different organisational roles and departments (i.e. the ‘who’
dimension) are explicitly and implicitly defined during process modelling, as well as the degree of flexibility that the organ-
isation maintains for renegotiating them. Revealing the multiple dimensions of flexibility may thus enable process-
modelling practitioners and researchers to verify whether the degrees of flexibility found are in line with their strategic
goals, so that they may devise approaches to improve organisational flexibility by considering specific requirements for each
dimension.
Conclusion
This article has investigated the effects of business process modelling on organisational flexibility with a sociomaterial
approach, which was applied to a case study within an aircraft-maintenance company. On the basis of this analysis, the gen-
eral concept of multidimensional flexibility in process modelling has been put forward. The effects of process modelling on
flexibility are thus analysed with regard to the multiple dimensions that emerge from the sociomaterial networks in which
process models are embedded.
This concept of multidimensional flexibility makes it possible to resolve the apparent paradox of process modelling men-
tioned in the introduction of this article: process models are increasingly employed with the goal of improving organisa-
tional flexibility, although the specification of activities and rules in process diagrams is often assumed to cause rigidity
in an organisation. In the conventional understanding, flexibility and documentation in models are regarded as diametric
opposites. However, if flexibility is viewed as a multi-dimensional effect that emerges from (sociomaterial) actor-
networks, the paradox is resolved by providing an analytical account that is able to cope with these contradictions. Accord-
ing to this account, the loss of flexibility in one dimension can ultimately entail a gain in flexibility in another dimension.
This is well exemplified metaphorically by Eco (1989, p. 137): ‘‘the rules of rhyme restrain but at the same time liberate
[a poet], the way an Ace bandage restrains the movement of an ankle or a knee whilst allowing a runner to run without fear-
ing a torn ligament”. By analogy, the modelled activities of a business process may constrain some aspects of organisational
practices whilst, at the same time, give the organisation the freedom to act in a more flexible way in other dimensions.
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